Introduction
Traumatic ear bleeding resulting from cutaneous injury of the external ear canal or tympanic membrane laceration can usually be managed by conservative treatment. 1, 2, 4) Severe intractable traumatic nasal and oral hemorrhage, and acute epidural hematoma (AEDH) are generally treated by open surgery, including direct vessel ligation. 3, 5) Recent advances allow direct endovascular treatment, but few reports have described surgical or endovascular intervention to achieve hemostasis of traumatic ear bleeding.
We describe a case of intractable ear bleeding despite 12 hours of conservative treatment, in which intravascular embolization of the affected vessels achieved rapid hemostasis.
Case Report
A 44-year-old woman with ear bleeding presented to the emergency department after falling down stairs. Her neurological status was intact with the exception of hearing disturbance on the right. Radiography and computed tomography (CT) showed a longitudinal fracture in the petrosal bone that extended to the squamous part of the temporal bone, and blood accumulation in the mastoid air cell and a small AEDH (Fig. 1) . Hematological examination found no evidence of coagulopathy or bleeding tendency. The external auditory canal was packed with sanitary cotton and a pressure bandage applied over the ear for more than 12 hours, but the bleeding did 
Repeat CT showed no further development of the AEDH. We planned endovascular treatment rather than open surgery to achieve hemostasis of the persistent ear bleeding. Angiography was performed using a coaxial system consisting of a 6-French introducing catheter in the external carotid artery with a 4-French catheter. Right external carotid angiography demonstrated continuous extravasation from the middle meningeal artery (MMA) near the fracture line in the temporal bone ( Fig. 2A) . After a 3-French microcatheter was introduced to the responsible branch of the MMA, intravascular embolization was performed using polyvinyl alcohol particles (250-350 mm in diameter) and gelatin sponge pieces. After angiography confirmed no extravasation (Fig. 2B) , hemostasis of the ear bleeding was confirmed by visual ear inspection. Perforation of the tympanic membrane was also observed. She was discharged from the hospital several days later in excellent condition.
Discussion
In the present case, the ear bleeding originated from the injured MMA. The epidural hemorrhage from the injured MMA may have drained into the middle ear cavity through the fracture in the bone of the pyramid, and then entered the external auditory canal through the perforated tympanic membrane. Continuous drainage of the epidural hematoma into the external auditory canal prevented any manifestations of the AEDH. Endovascular treatment has been described for traumatic epistaxis, oral hemorrhage, and AEDH. 3, 5, 6) To our knowledge, no reports of the endovascular treatment for traumatic ear bleeding have been published. Table 1 shows a summary of the endovascular therapies for these lesions. Intravascular embolization was performed in the tribu-Neurol Med Chir (Tokyo) 48, May, 2008
taries of the external carotid artery in all cases. Epidural extravasation of contrast medium on head CT indicates hematoma growth and the necessity for endovascular embolization of the MMA in the treatment of AEDH. 6) In the case of ear bleeding with AEDH, epidural extravasation of contrast medium revealed by CT is also considered to indicate immediate surgical or endovascular intervention. CT with contrast medium should be performed if traumatic ear bleeding shows no improvement under oppression of the external ear canal.
In the case of endovascular embolization of MMA, careful attention should be paid to prevent embolization of ophthalmic artery and anastomotic vessels supplying the cranial nerves. The embolization site in our case was so distal that the risk of embolism was very small. Although hemostasis was achieved by the polyvinyl alcohol alone, 5) we additionally used gelfoam. Gelfoam allows recanalization 1 to 3 weeks after embolization, but is convenient for traumatic bleeding because the hemostatic process achieves complete cure of the bleeding point before the recanalization. 3) Endovascular therapy is less invasive and can be performed quickly compared with surgical intervention, so should be considered for trauma patients with persistent ear bleeding.
